The genus Achillea (Family Asteraceae) comprises over 100 species distributed worldwide. Species of this genus are well known as medicinal plants with the aerial parts of different species being widely used in folk and modern medicine as astringents, digestives, analgesics and for the preparation of herbal teas with antiphlogistic and spasmolytic activity [1] [2] [3] [4] . A. biebersteinii Afan. is a perennial herb, growing wild in moist cool places in Saudi Arabia [5] . It is called "Thafera'a" and is known to be used in folk medicine for treatment of itching and to relieve toothache [5] . In Jordan, Turkey and Uzbekistan the plant is used as a carminative and is useful for wound healing and treatment of abdominal pain, stomach-ache and headache [6, 7] . In previous pharmacological studies of this species, different crude extracts and essential oils exhibited a number of biological activities, such as antioxidant, antibacterial and antifungal [8] [9] [10] [11] . Chemically, A. biebersteinii has been previously investigated for essential oils [10, [12] [13] [14] [15] [16] , sesquiterpene lactones [17] [18] [19] , flavonoids [20, 21] , and coumarins [20, 22] . In continuation of our phytochemical studies of members of this genus [23] , we investigated the aerial parts of A. biebersteinii, collected in Saudi Arabia. A new ionone glucoside derivative, biebersteiniside (1) , in addition to four known compounds 6-epiroseoside (2) [24, 25] , ascaridole (3) [26] , strictic acid (4) [27, 28] , and centipedic acid (5) [29] have been isolated. Compounds 2-5 are reported for the first time from this plant. Compounds 1c and 3-5 showed antifungal activity.
Repetitive chromatographic separation of the CH 2 Cl 2 -MeOH (1:1) extract of the aerial parts of A. biebersteinii yielded compounds 1-5. The structures of 1 and 2 were determined from their tetraacetate derivatives 1a and 2a, which were obtained after acetylation of a mixture of 1 and 2. All these protons constituted the aglycone part of the molecule. Based on these accumulated data, 1a was assumed to be a glucosylated ionone derivative. In comparison to 6-epiroseoside (2a), 1a revealed a methyl ketone at δ 2.27 (3H, s, H-10) instead of the doublet methyl at δ 1.30 (H-10), indicating the presence of a carbonyl group at C-9. This was supported by the 13 C NMR spectrum, which showed an α,β-unsaturated carbonyl signal at δ 198.8 (C-9), instead of the secondary oxygenated carbon signal at δ 74.7 in 2a. The E-configurated double bond [δ 6.68 / 6.52 (H-7 and H-8)] was conjugated with the acetyl group [δ 2.27 (s, H-10)] and adjacent to the quaternary carbon atom C-6 (δ 79.9), which was verified by DEPT analysis, confirming the structure of the side chain. The second characteristic difference between 1a and 2a was that 1a revealed a hydroxymethylene [δ 3.31 / 4.26 (each 1H, ABsystem, J AB = 10.0 Hz)] instead of the gem-dimethyl group (CH 3 -11) in 2a, which was proposed to be the linkage to the glucose moiety. This was confirmed by the HMBC spectrum, which showed a correlation between the anomeric sugar proton H-1' at δ 4.40 with the oxymethylene carbon C-11 at δ 74.0. Finally, the downfield shifts of H-4 at δ 5.91 and H-2 at δ 2.48 / 2.23, as well as the extent of the deshielding on C-5 at δ 166.5 were similar to those observed in 2a and confirmed the presence of a carbonyl group at C-3 [30, 31] . The complete structure of 1a was confirmed by HMBC experiments (Table 1 and Figure1 ). The relative stereochemistry of 1a was determined from the NOESY spectrum with inspection of the Dreiding model, as well as from the optical rotation. The observed NOE ( Figure  2 ) between the side chain double bond proton H-8 (δ 6.52) and the proton of the methylene group H-2b (δ 2.23) indicated that these protons were located on the same side of the cyclohexane ring plan. This implied axial orientations (1,3-diaxial) for these protons. On the other hand, the NOE between the methyl group CH 3 -12 (δ 1.08) and the equatorial proton H-2a (δ 2.48) indicated the axial orientation of this methyl group (CH 3 -12) , hence the hydroxymethylene β-D-glucosyl moiety was located on the opposite side of the ring system, and was equatorially oriented. This was confirmed by the 13 C NMR spectral data were identical to those of 6-epiroseoside, which has been previously isolated from Alangium-premnifolium [24] and Wahlenbergia marginata [25] . Compound 3 was identified as ascaridole by comparison with previously reported spectroscopic ( 1 H and 13 C NMR) data [26] . Compounds 4 and 5 were identified as strictic acid [27, 28] and centipedic acid [29] , respectively, based on their spectral data. 
CH 3
Biological screening: Antifungal tests: The antifungal activities of compounds 1a, 3-5 and dermatin (6) , as a standard, were tested against 8 fungal species using the inhibition zone technique. The results are given in Table 2 .
From the data presented in Table 2 , it is clear that ascaridiole (3) was the most promising compound tested and proved to have good antifungal properties. It inhibited, to a noticeable extent, the growth of all tested fungi except C. sphaerosperumum and R. solani, which were not affected. It was highly active against S. brevicaulis and T. rubrum, moderately active against G. candidum, C. tropicum, and F. oxysporum, and slightly active against A. niger and A. flavus. The acetate derivative 1a showed moderate activity against A. niger, F. oxysporum and T. rubrum. Strictic acid (4) and centipedic acid (5) showed the highest antifungal activity against the dermatophytic fungus T. rubrum, moderate activity against A. niger, and slight activity against C. tropicum and F. oxysporus. The standard (dermatin) (6) showed the highest antifungal activity against A. flavus, S. brevicaulis, A. niger, G. candidum and F. oxysporum, and moderate activity against C. tropicum and T. rubrum. Control discs contained dimethylformamide (DMF) and no inhibition zones were observed. Grading of results: (-), no zone of inhibition (inactive); (+), slight inhibition (slightly active) (1-8 mm in diameter); (++), moderate inhibition (moderately active) (9-19 mm in diameter); (+++), high inhibition (highly active) (> 19 mm in diameter). *Dermatin (clotrimazol) was used as a standard. NT = Not tested
Experimental
General experimental techniques: The 1 H NMR (500 MHz, CDCl 3 ), 13 C NMR (125 MHz, CDCl 3 ), and the 2D spectra were measured with a JEOL JSX-500 NMR spectrometer, with TMS as internal standard. The IR spectra (oily film, CHCl 3 ) were taken on a Shimadzu-8000 FT-IR spectrophotometer. Mass spectra were recorded with a JEOL JMS 700 spectrometer. TLC: precoated silica gel 60F 254 plates (Merck); preparative TLC: silica gel PF 254 (Merck, 200 x 200 x 0.25 mm); CC: silica gel type 60 (Merck). Optical rotation was determined with a Kruss P 8000 polarimeter. 
Extraction and separation:
The air-dried aerial parts (1 kg) were powdered and extracted with CH 2 Cl 2 -MeOH (1:1) (10 L) at room temperature, and the extract was concentrated to obtain 90 g of residue. The extract was prefractionated by column chromatography (6 x 100 cm) on silica gel (700 g) eluting with n-hexane (2 L) followed by a gradient of n-hexane-Et 2 Acetylation: The impure mixture of 1 and 2 (30 mg) was dissolved in 1 mL dry pyridine, followed by the addition of 10 mL acetic anhydride and 1 mg of 4-dimethylaminopyridine (DMAP). The mixture was left for 24 h at room temperature. The excess acetic anhydride was decomposed by addition of water, and the organic layer was extracted with CHCl 3 . After evaporation under reduced pressure, the resultant derivatives were subjected to CC using Sephadex Bioassay: The fungi used in the antifungal tests were provided by Assiut University Mycological Center (AUMC), Assiut, Egypt. Compounds 1a and 3-6 were tested for their antifungal activity in vitro using the diffusion well method [34] . During this experiment, 5 mL of dermatin solution (0.01 g/mL clotrimazole), used as a broad spectrum antimycotic for topical therapy, was used as the standard.
